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Description 

Generai Fieid of the invention 

5 The present invention relates to a novel use of galanthannlne or an analogue or a pharnnaceutically 
acceptable acid addition salt thereof for preparing a medicament for the treatment of Alzheimer's disease or 
related dementias. 

Bacltground Art 

10 

Galanthamine and acid addition salts thereof have, for many years, been known to have anti- 
cholinesterase properties. Cozanitis in Anaesthesia 29 163-8 (1974) describes the effect of galanthamine 
hydrobromide on plasma Cortisol of patients receiving relaxant anaesthesia and Cozanitis et a! in Acta 
Anesth. Scand. 24:1166-168 (1980) describe the effect of galanthamine on plasma ACTH values during 
76 anaesthesia. These studies showed an increase in both plasma Cortisol and plasma ACTH when galan- 
thamine was administered to patients together with atropine. Cozanitis also suggested that galanthamine 
had a larger period of action as a cholinesterase inhibitor than physostlgmine. 

Il'yuchenok et al (Chemical Abstracts 70 36296K) describe the appearance of 0-rhythm on an 
electroencephalogram when galanthamine is administered intravenously to rabbits. 
20 Increase in short-term memory in dogs by use of galanthamine is described by Krauz in Chemical 
Abstracts 81 7261 5Z. Although short-term memory loss is one feature of Alzheimer's disease, the disease 
is much more complicated than this. Many drugs have been found to have beneficial effects on short-term 
memory in normal subjects but have been ineffective in treating Alzheimer's disease. 

The antagonistic effect of galanthamine to scopolamine-induced amnesia in rats is described by 
25 Chaplygina et al in Chemical Abstracts 86 115157Z, and in Zhurnal Vysshei Nervnoi Deiatelnosti imeni P. 
Pavlova (MOSKVA) 26:1091-3, 1976. ~ 

Goepe! in Psychiat Neurol Med Psychol Vol. 23 (1971) compares prostigmine (neostigmine) and 
pyridostigmine with galanthamine and suggests that galanthamine may be useful to treat a variety of 
"neurological disorders". However, neither neostigmine nor pyridostigmine have proved to be useful In 
30 treating Alzheimer's disease. 

A letter to The Lancet, January 6, 1979 by Smith and Swash indicates improvements in memory in 
Alzheimer's disease patients by use of physostlgmine. Physostlgmine has been tried extensively in clinical 
trials for treatment of Alzheimer's disease but has not achieved any generally recognized acceptance, - 
Alzheimer's disease, presenile dementia, causes much distress not only to those suffering from the 
35 disease, but also those who are close to them. The custodial care of advanced victims of the disease is a 
tremendous expense to society. At present, there is no effective means of Improving the functional status of 
persons with the disease. 

It is an object of the present invention to improve the cognitive function of patients with Alzheimer's 
disease. 

40 A radioactively-labelled form of the molecule may also serve as a diagnostic test for Alzheimer's 
disease. 
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Detailed Description of the Invention 



Galanthamine is generally regarded as having the structure: 
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Compounds of a similar structure wherein the hydroxy is replaced by methoxy, ethoxy, lower alkanoyi oxy 

25 such as acetyloxy, the methoxy group is replaced by hydrogen, ethoxy, or lower alkanoyloxy such as 
acetyloxy and the methyl group substituted on the nitrogen atom is replaced by other straight or branch 
chain lower alkyi groups such as ethyl, cyclopropylmethyl or cyclobutylmethyl, ally!, lower alkyi phenyl or 
substituted lower alky! phenyl wherein the substituents are fluoro, chloro, bromo, lower alkoxy, hydroxy, 
nitro, amino lower alkyi or acylamino of from 1 to 5 carbon atoms, or unsubstituted and halogen substituted 

30 benzoyl lower alkyi in which the substituents are on the phenyl ring, and compounds wherein hydrogen 
atoms in the "core" structure have been replaced by fluoro or chloro groups are likely to have similar 
properties to galanthamine. When used herein the term "galanthamine or its analogues" means galan- 
thamine and galanthamine derivatives which one or more of the above-mentioned replacements of 
hydrogen, methoxy or methyl groups have been effected. Conversion of galanthamine to its analogues can 

35 be accomplished by steps well known to those skilled in the art, for example, converting the hydroxyl 
groups to an alkyi group by use of a dehydrating catalyst in a reaction with an alcohol or by a Williamson 
reaction, and by esterifying a hydroxy group to form an alkanoyloxy group, for example, by use of acetic 
anhydride. Alternatively, many of these compounds may be synthesized by normal chemical techniques. 
Galanthamine or an analogue can be administered in any convenient chemical or physical form. For 

40 example, it may be administered as its hydrobromide, hydrochloride, methylsulfate or methiodide. 

Galanthamine or an analogue or its pharmaceutically-acceptable acid addition salts may be admin- 
istered to a patient suffering from Alzheimer's disease orally or by subcutaneous or Intravenous, injection, 
or intracerebroventricularly by means of an implanted reservoir. It may be necessary to begin at lower 
doses than are ultimately effective. 

45 Galanthamine and its acid addition salts form crystals. They are in general only sparingly soluble in 
water at room temperature and so injectible compositions are normally in the form of an aqueous 
suspension. If necessary, pharmaceutically-acceptable suspension aids may be employed. Typically, such a 
suspension will be employed at a concentration of 1-50 mg/ml more commonly 5-40 mg/ml. for example, 5- 
30 mg/ml or 10-40 mg/ml, typically 20-30 mg/ml of galanthamine. Typical dosage rates when administering 

50 galanthamine or an analogue will depend upon the exact nature of the compound used and the condition of 
the patient. Thus for treatment with galanthamine itself or a salt thereof typical dosage rates by injection are 
in the range 5-1,000 mg per day depending upon the patient. In some cases even lower dosages, as low as 
0.5 or 1 mg per day may be helpful. For example, divided doses in the range 0.5-5 mg/kg body weight per 
day may prove useful. Typically, one might administer a dosage of 50-300 mg per day to a patient of a 

55 body weight of 40-100 kg, although in appropriate cases such dosages may prove useful for patients having 
a body weight outside this range. In other cases, dosages as low as 10 mg and as high as 500 mg may be 
appropriate for persons in this body weight range. 
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Galanthamine or an analogue or its pharmaceutically-acceptable acid addition salts nnay also be 
adnninistered orally, for example, as an aqueous suspension or a solution in aqueous ethanol or as a solid 
such as a tablet or capsule. Suspensions or solutions for oral adnninistration are typically of about the same 
concentration as those used for injections. However, it may be desirable when administering the drug orally 
5 to use a higher dosage rate than when administering it by injection. For example, dosages up to 2000 mg 
per day may be used, such as dosages in the range 100-600 mg per day. In preparing such tablets or 
capsules, standard table or capsule-making techniques may be employed. The dosage rate of galanthamine 
or its pharmaceutically-acceptable salt will normally be in the same range as for oral administration of a 
liquid. If desired, a pharmaceutically-acceptable carrier such as starch or lactose may be used in preparing 
70 galanthamine tablets. Capsules may be prepared using soft gelatine as the encapsulating agent. If desired, 
such capsules may be in the form of sustained release capsules wherein the main capsule contains 
microcapsules of galanthamine which release the contents over a period of several hours thereby 
maintaining a constant level of galanthamine in the patient's blood stream. 

The following test provides a good animal model of Alzheimer's disease in humans: A selective lesion is 
75 placed in a subcortical nucleus (nucleus basalis of Meynert) with a resultant cortical cholinergic deficiency, 
similar in magnitude to that seen in early to moderate stage of Alzheimer's disease. Numerous behavioral 
deficits, including the inability to learn and retain new information, characterizes this lesion. Drugs that can 
normalize these abnormalities would have a reasonable expectation of efficacy in Alzheimer's disease. 
Haroutunian, V. Kanof P, Davis, KL: Pharmacological alleviations of cholinergic-lesion-induced memory 
20 defects in rats. Life Sciences 37:945-952, 1985. 

The following specific formulations may find use in treatment of Alzheimer's disease: 
Tablets or capsules containing 5, 10 and 25 mg galanthamine hydrobromide to be taken four times a 
day, or a sustained-release preparation delivering an equivalent daily dose. 
Parenteral solution containing 5 mg/ml. 
25 Liquid formulation for oral administration available in 5 mg/5ml and 25 mg/5ml concentration. 

There have been reports that galanthamine can cause cardiac arrythmias. In such cases, it may be 
desirable to administer galanthamine in conjunction with another drug such as propanthelinbromide to 
control such arrythmias. 

30 Claims 

1. Use of galanthamine or an analogue or a pharmaceutically acceptable acid addition salt thereof for 
preparing a medicament for the treatment of Alzheimer's disease or related dementias. 

35 2. A medical device for use in the treatment of Alzheimer's disease and related dementias capable of 
administering a galanthamine or a pharmaceutically acceptable salt thereof intracerebroventricularly 
from a reservoir at a dosage rate of 0.01 to 5.0 mg/kg/day. 

Revendications 

40 

1. Utilisation de la galantamine, d'un de ses analogues ou d'un de ses sels d'addition d'acide pharmaceu- 
tiquement acceptables pour la preparation d'un medicament destine au traitement de la maladie 
d'Alzheimer ou de demences apparentees. 

45 2. Dispositif medical pour utilisation dans le traitement de la maladie d'Alzheimer et des demences 
apparentees, ledit dispositif etant capable d'administer la galantamine ou I'un de ses sels pharmaceuti- 
quement acceptables, intracerebroventriculairement a partir d'un reservoir a un taux de 0,01 a 5,0 
mg/kg/jour. 

50 Patentanspruche 

1. Verwendung von Galanthamin Oder einer analogen Substanz Oder eines pharmazeutisch verwendbaren 
Saureadditionssalzes des- bzw. derselben zum Herstellen eines Arzneimittels zur Behandlung der 
Alzheimerschen Krankheit oder damit verbundener Demenzen. 

55 
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Medizinische Vorrichtung fur die Verwendung bei der Behandlung der Alzheimerschen Krankheit oder 
damit verbundener Demenzen. wobei die Vorrichtung zur intracerebroventrikularen Applikation eines 
Galanthamins oder eines pharmazeutisch verwendbaren Salzes desselben aus einem Vorratsbehalter in 
einer Dosierung von 0,01 bis 5,0 mg/kg/Tag geeignet ist. 
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